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PLASMA SCREEN CELL 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a power output 
circuit for controlling a plasma screen cell capable of 
avoiding the simultaneous conduction of ctiarging and 
discharging transistors through the state change of 
input signals by reducing the surface required for the 
charging transistor. 

SOLUTION: In a power output circuit 36 including an 
input receiving a low-voltage logic input signal, an 
output outputting a high-voltage output control signal, 
an output circuit including a charging transistor 38 and 
discharging transistors 40, 44, and a control means 
outputting a control signal, the charging and 
discharging transistors are of the N-channel VDMOS type, 
and the charging transistor 38 is placed so as to form a 
compound P-type transistor. The control means is placed 
so that when the logic input signal controls the 
discharge of the output, the potential of the control 
gate of the charging transistor 38 drops more sharply 
than does the output electric potential. 
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(54) [a^Mco^^i] :/^Xvxi7ij— >ir;wo$iJW(^>fc*<o®:^tH;^7lHiii& 



(57) mm] 

imm] > ^ > V ^ ^ tc^t LttK^^ t ^^x^^s 
^ffj^-r^ i: 0 i^e£S$^^x> mm?^:hm^ 




(2) 

(3 2) t. ^ms.ti!it)mmm^ (out 2) i: 

ibti-t^iht) (3 4) t. -:^T% KV-YVT-i^^Em 

f£ (vpp) ^sff LE.ofiis$ijf«m:^} (3 4) izmm 

(3 8) . S 

(I\ i&liX^ y-^'t:^')yrU>7.miiL (GND) 
mLR^&tl (3 4) KU-^ 

mh^>v^^^ (4 0) ^"^tsa^yjM^ (3 6) mr 

^m7kV'i^W,hy>'J:^9izmmm^ (PCDE. NC 

DE) ^mti-f^mm^s: (42. 44. 46. 52. 

5 8) ti^i^y^y - >t)\^(0%^m(0fzi6(0 

miJi^tl\°i^ (3 0) ilio^^^T. 

HylS^C^S-^^'Scm ^ ^ >v^^ (3 8. 4 0) ;6^^N-^-V 
;TOVVDMO SS!-r*>'9. mrlS^mh^> vX^ (3 
8) ;^>^^=7 >'/^'^ > KPMh^>v>^^^ff^ffii-^J:9i- 

[R*JI2] mt^^tim^ (3 6) li. me 
(5 8) \z^^x%m'^ixhv^^ ^^)\^^^y'- 

V'yyi^T.^ (42) N^^^-^^l-^W-h 

^>v;^^ (44) t^^^■ei5^9^ teP^-v:7^;v 
VvXiJ'liv-xtr'iS^Em (VPP) ^:§:^fLE.o 
Htrl£5c^ b ^ >v^^ (3 8) co$lJ|jp>^*- h tc«^$^n 

X^liBtrieV -7 7 V>>^.mfi (GND) SrS:M1-^V- iO 
y^.^^LTi50> IgP^-V^^^^S-O^lSN-^^^^^l^ 
v;^^i±. HfrlE5Embv>vX^ (3 8)^^->^> 
irh:Lti)m'^^ixhm'-m'P'^^^-^^ V y >V:^9 
(42) mv^m. h ^ > vX 5^ ( 3 8 ) 

ffi^h^>v;:^i^ (4 0) ^ftlj^fll-r^/c^6^c^amJ±^ > 

(4 6. 5 2) 19 . miE^ >^<-^ 

B?ieN^-v^^;u > v;^^ (4 4) 7ii^^-> 
iry^ixtz^lk-r:. mrffifemh^vv;^^^ (4 0) 7^1^'^- 
>:t >^nTi:3t9> li!i:^t:% ■fltrlfi^mh ^ > v;^^' (3 

8) ^^LTai;^JC7)5£m*^^-r^-^7&^^BffS$^t'i)r# 
mrlfiJ5cSb^>vXi^ (4 0) 7:>^^:f7i:^o/cmT* 
l5feNf-'V^^>'W h ^ > (4 4) i)^^y\zt^hX^n 

IB*3S3] mwm^m^. mietH:^!iiss<7)t}ffip 

-^^^-^iURt/mrlBN^^^o^ b ^ > (4 2. 4 50 



\ 1 - 1 4 3 4 2 7 

2 

4) (n—1^if^-y^y^ixfz\mz. ::^ixhYyy'Jx 
z.\\h\yyV7^9(r>>^(nint^W^{T:M 

<om%^^-^y- hy>'jy^^(^mwm^ (PCDE. nc 
DE) (on'mmhfzibizmmkmxtjm^ (in 

2) ^iliS$-ti>i>f4^Sil5£[iK ( 7 2 . 7 4 . 7 6. 7 
8. SO) i:^tsZti^mtirhm^mi^'h3<r>y^' 

[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] m\^^^m-thfz^[z^ ^)v%m\t^ m. 

\Q 0 Q A] ^m\^<nif7.<D^ z^yiti±s 10 0'-K;i^h 

'r-'yBy^'Z^mt'fho ^te:^T% uT>^ro 

X-hho "^WAZ^ ^Mit. \ 0 Oy^^yryy Y<r)ir- 

-f-. y^X-^;;^^' ^;->(ii5i^T. g.^fci 7 v (steep e 
dges) =S:^-r^^i-?-^t#^C<h7!»^^B^M^:!X'i>o C^ti. 
0iJx.ii*l 0 0^y*^cO;*--^^T*^mS^'jBcmi*Sc^Fp1$r 



-2- 



3 * . • . 

[0 0 0 5] mi^Lfzlo iz^ y'yX'^:A^^)->mU 

ho 

[0 0 0 6] miit. %^i%mir:h z t i^mz-th 

xtim^i N 1 ^^m-tho z.<Dm^i)K -m^tmikm^ 
x.^o mr^mit. 0ijx.ii^vcc = 5 voiEmiiiVccii 

X'^xm^i^ho m\)tmit. ^*^> Kmf3:GND=0 v 

i^m^irho z(Dihtim^it. ib:t]4Riy^'y> v<D 
I N 1 ^mvtmx^ht ^ {z^m^'^'%'^i^. i n 

1 :dm:i-kmxhht^{ZtiLm^^^^'^^i'^ht^K.ho 
[0 0 0 7] UK 1 li. /^'7- h ^ > v-X^ SSU^'l 0 

DM0 SllNf-^ IJv^^jkH VMO SSPf-^ 

h ^ > v;^^?' ii-^ab^o VDMOSIi> JfieM 
^T-^ ;t'M o s M h ^ > V ;^ 5^ T-#?s ^ A V - 

v^rmfivp p ^Sff-r^o ^oKv-YXi. ai:^4H 

®Jt»y- MiftlJffllfi-?-! NN?:S:«i--i>o Ccob^>v 
:t>0<i: ^-v^^v^C o u t iWi^-fhZ 
tt^n^^tr^ho ^^k\z^ Y^>V7.^ 2>{t:^y\zt^ho 

I NN = VCCC0^ >vX^ 1 Oii;^> 

tC^il^^ I NN = GND<7)i: i^, 7 H=&^o tjfeo 
In]8& 1 UioV-T. I NNii. «^ I N 1 Sr^MI"'^ 

1 ^VCCRXfl N 1 =GNDllJ:or-^n^'^t®Jffll^ 



(3) ^mW-l 1 - 1 4 3 4 2 7 

4 

8 ><h4*^^N ^->:t7i-^7t:*!>i:. m-f-I NP 
(i. ::^4'< ^^iVPPIC^^Lv^Sfilziil-^Ct^^^T-^ 

(i. l;ft#i*[siKl 4 tiJ:oTlT^:?n. ESS 1 4 liA:^J 
m-t I N 1 \zX.oXmM^ixho 
[0 0 0 8] 1 4 li. 2OOM0 SSP•^-V^^;^^^° 
10 7- h^>v;^^ 1 6Sc/l 8 2o<7)N-^-V^-.'HvI 
O SM^W- Y'7yi>^':^9 2 01klf2 2 t^^tso 
ii'N-^A-^wU VDMO S h ^ > v X^aO^'lS^^S^'ftP-^ 
-V ^r^^i^H VMO S h ^ > vT. ^'coJ:^ 4n -^MJ±izMi^ 

y yVT.^ 1 eS^^^'l 8 li. •^:il'bOV'-;^t:'mf4VP 
P^Siti-^o vX^ 2 OSc/2 2(i. -en^bO 

V-y^T^mfiGND^S^f 1->^c h^>vX^^16cOK 
V-rxi. 1 8 0$IJtfl]'>-'- h b^>v 

2 0<7) Kb^ >^l^gfc^^^'5>o b^>v;^^lS<7) 

v;^ ^ 2 2 CO Kl^-f > ^ U^^^^^xrv^^o 

1 %ikVF2 20 Kv^ $iji^p^-^i NP^ai:^i- 

-2)0 h^>v:^^2 0(i. -f-0$IJ1«^'- htif-^ I NN 

^$mi->i>o S^. h 5 >v;^^ 2 2 li. ^<7)$lJ^^y- 
^'eM^«^f-^N I N^S^ii-^o COff-^NINii. fg: 

/^-^ 2 4 tlctoratii^J^n^o INN = GNDC0^ 
b^>v;=^5' 2 0ti:t7U^l9. b^>v;^^2 2 
>|l?^^o ^nt^x.. b ^ > v;^ 5^ 1 6 li:^ >t:^ 
30 b 7 > v^^^?' 1 8 li^7(I^^c> INP 

= GNDil'^^o ^mb7>v7v^' 8ii:t>il^*9. 
mh^>vX^ 1 Oli:t7(I^^o fi£oT. INN = V 
coot b^>v:^i^ 2 Oii^>U^»9. b7>v 
7^^ 2 2{t^V\zt^ho b^>v-X^16li 
:^7(-^*9. b^>vX^ 1 8li:t>il^>E>o 
INP = VPP^^^o 5tl|b7>v;^^8(i:t7$:;* 
fipL. Si:Sh7>v7.5^ 1 Oii:t >tC^>2)o 
[0 0 0 9] 

[l&?q^^^«?*LJ:-9 ti--?>if.Ii] HI comi^U .toT^s 

40 zhm\<nf^^\u b 7 > v;^^ 8 ^ Y >7*'; ^ > 

bf ^/::*:>i:'je;^^i: $;ii^SM(c*^o ^r^^i'. 
P-^-v^>;i-S0'N-^^:7>;^ b ^ > vXi^'co^m^o^ 

flEmiTiJi^Sri^oT. b ^ >v7.i^ 1 0 ICioTi*^ 

(order of two or three times) X^iM"^ ^'^'t h o 

[0 0 10] A*m-^i N 1 iiW.m-.^^'^'tht^^ m 

\(n^mzl^x^Zh%2<r>f^mt. ai:tJb7>v;^ 

9 8SLK1 0 co[s)^fE^(simul taneous conduction) (D 
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5 • . ' . 

[0011] 

h ^ > V >^ <7)fB]B#f53g^jiit^ c t ^-^miz-r^ 

ivfz i^^^^^ ;u5Em b ^ > V :^ ^ ^i->i> P -f- 
^ -v ^^;w^mSci^'ffim b ^ > V ^ ^SUiaf ^ ^ t 

> V X ^ =^«]jiipi-^5cms.t>^"sscm b ^ > v x tcsuwm 

[0 0 13] :$:§&?g<7)'li!i<o^iSff^S(wJ:mi\ m:^}!!^ 
(i. -:^T% mfS^»I°lB&(-J:orSiJffll$n/jP^-v^^ 
h ^ > vx ^7 1t!i:^T% N-^^ - h 
^>vx^h^^^t:'i5 0^ KP^-v^>;u h ^ > vx 5^ 
ii:y-XT']Smi[E^f5: (VPP) ^S:fiLE.o5£m b ^ 

>-r'S)C i:75^^R)fil$n^B^^iCigP^^^^;u b ^ > 



(4) ilfgg^ 1 1 - 1 4 3 4 2 7 

6 

[0 0 14] ^mmi^<ommm\z);iixix. nm^B. 

(O—^ii^^-y-^y^ixtzWiiz, Z.ixh b v > vx^^co 
^ X n {z^^ 9 " > y ^ixh I n ^\z^ix 

[0 0 15] ^m^(D\iL(Dm.iMm\zxix{^^ ffi[^■<DW 
mmm^<7:>^zi:Mif^fzib{zmm?Kt}m^^m}^^'t 

[0 0 16] 

ir%^it. mmmizvt^r^^m(D-^mMm<^&^T 
(Dm^^ixf^\.^%mo^xmmizm.m ltv^ < o 
[0 0 1 7] 112 li. :^^m<o-nmBmizvt-:^x^> 
v'j ^ > b ^ixfzmtiti^ti^Mi^s 0 ^m.m'r:ho 

20 [0 0 18] Ihljm^S Oii. t^mXtim^l N2 *s 

't<Dm.iiLitm^(D^m'^mi0:i-i^<^x$>y). v 
c c m&mi±m^m.iiLX^ ^ i n 2 = v c c liisf^st^ 

^ '{>^i;$:lx^) -e*^ I N 2 =GNDiifg:ffe^a4/tl^.^S 
LTv^^o 0!lx.lfVCC=5 vacKGND=0 Vt:^*> 

[0 0 19] m:^3lp]|i&3 Oii. ^m&m^miiLVFFx 
iiSilkmfiGNDU[p]K3 0 otitis 4 ^ggE^^Ch 
^^nttt^ltiljM^S 6 ^^tfo 1^J£ii'l 5 O'-^'^l-b 
<0^mJ±m^^m&VPPi^miK^ix:bZ.tlzf^:ho EI^ 

(I. ClOffiSli. @K3 0<7)ai;^3 4 lc^i^^:Jx-2)o ^ 

(omwt. miizum^ixfzxoiz^ itm^i^xi±iim 

^ixn^^^^^'y ^ t Lxm'J^'thZtiZ^^^o 

[0 0 2 0] iht}\s\^3 6 It. mmihij3 4(Dm.mm 

40 fivp PSJ/IH£GNDir-?-nm^>;l:'bi-c t ^ojtg 

{Z-fh 2 oo^W - b ^ > V X ^ 3 8 S.^/4 0 i^tso 
5Em b ^> vx^ b y > v x ^ 3 8 O k ^ 

>li. mfiVPPSrSfli-^o iftmb^^vX^^^^.^ 
b^>vX^^4 OOV-Xli, ^fiGND^^$«-r 
b ^ > vX^ 4 0 (7) Kl^-f > t b ^ > vX ^ 3 80 
V-Xi:?!^?, *B£SS!^n. ai:tl 3 4 ^ffMi-^o 

b ^ > V X 5^ 3 8 ii. m^-o U T 2 om<5:=^*S65(cm 
ttV P POU^;Hi?);t:(b-t;t:i6ic, ai:t)3 4-v^mm 

'M.^d^xt^irhzti'^m^z-tho fei:b^>vx^4 0 

50 li. M-^OUT 2 OHfi^r^Kfi^tcmiiGNDOU-^;!- 
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7 . . ' . 

m.wiimii- ^ ^ t i:'^mizir :ho lhti34<Di00^ 
ziy ry y V(Om&^n^t^ 1 0 0 Tii^^b 2 0 0 t> 

Rvtimmmit SOI ^)T>^7(D:^-vizf^^o 

1002 1] Vy>^y7.9 3 8^0/4 0 i±. N-^-V^t^;^ 
V DM O S M h 7 > V T'i> 1} . T^^'^ 0 <7)SirL^JI:tt 

i:^(C^^o 9X1 oa^'SXl SO. ^ixr 

ho St-> ^timfhZ 6I±. 5£mb^>v^^ 3 B{z% 
^Lfz2 c»OM0 S1!J^^"7- b ^ > v:^ ^ 4 2 Sc>=^4 4 
^^"tro P-^-v ^OUCO b ^ > v;^ 4 2 S.LKN^-V >:t- 
;^60 b T > vT.^ 4 4 li. b ^ > ^ 3 8 t*t::. 

[0 0 2 2 ] P-^-V^>^VM0SiabT>v:^^4 2(i. 

^<ov-xi-:i5v^rm©VPP=^S:1f-f ^OKU^ 

^^b ^ >v;^^5' 3 8<7)SIJWy- bdSic^n 
^tr. ^coSUiflir- blci^v^TS 1 O-tTTF^nTl: 
SUfflim-^^Sffil'^o N-f^-V^T^^l^MOSfflb^Vv;^^ 

3 sotiJiiP'^r'- blc<toTS:M^n. b^>v;^i^ 
4 2 S.C^'4 4 t::i:oTtHtl^^X7'^<t-^ti> PCDE-C^ 
^KTV^;^o M0Sab^>v;=^^^4 2(i. 2 9 4/1 
8<7)W/LJt (W/Lfi b^Vvy^i^^-V^^^HH/-^^ 
^-)V^(D\tX-hh) ^^L. VDMOSMb^Vv;:^^ 

4 4 ti 6 X 2 Lv^o 

[0 0 2 3 ] - b^>'v:^^4 2(i. b ^ > v 

i", b^>v;^5' 4 27i>^:t>U^^ J:^tcM-^S 1 0^ 
«*&'r^ll+»-e*>^o flJ^li'S 1 0 = GND:^^iliR^ 

7s 9 A At^:^y\zr^h^O^J:^^^'fho m^ifS 9 = 
Q^l>i)m^^f^hZ.b{zt£:ho Vyyi^'79 A 2i)^^ 
>x-hht^-. >fi-^p CDEcom&ti^ ^mb^>v:^ 
9 3 SO^ffiy- b^^^^•v5'0^^^::J: oTiiiJP^n 
-JSPCDE^^'?Emb^>vXi5' 3 8C0>^. V3 
K^JEV t UiiL/::^'b(^. ?cmb^>v;^i?^ 3 8ti 

^cov->^.ome(i*Rfi^i-VP p-v 

[0 0 2 4] ^mb^Vv:^^' 3 Si^-y^yfhfz 
ib\z^ Yy>V79 A At^m^^hixX^^ho Z,(Dfzib. 
mk.\^S 9=VCCRXfS 1 0=VPP$r*t>-^'2>U+ 
^"C^^o hy>i^'7 9 A A^^^-y^yL. b^>v 
3 BcO^ffiy- b^^^^'v^7!^^:5'*^> KlI^^m^^^ 
ho Z<Dtim,'¥lz, i^%h/^\yyV7s9 A It'^^VXZ 



(5) 1 1 - 1 4 3 4 2 7 

8 

^ 3 Sli. f&miS: (S 1 0=GND) if^\x^9 
>LfioiS^fi (S 9=VCC) t:*^-?'^^^?'- >^7-t 

hi^ \zmm ^ix-^ p ^ ^ ;w b ^ > V >^ 9 (omv^Kzn 

^^■fho ® U> [lIl<7)b^>vy^^S<i:»}i2. 3 
$V>(twoor three times smal ler)?c^ b ^ > v ^ ^ 

[0 0 2 5] ©Iffllft-^S 9 2oO+gffi6;?4^MOSM 
b yyV7 9 A Slklfb 0 i)-hW^^^ixh\km.^^ 
JO -5^ 4 6 iiJ:oT5§^^:ix^o F ^ Y y > 'J 7 9 
A Sit. ^<oy-7.xmiiLV cc^'Simi-ho N^-V^-^ 
;U b ^ > ^ 5 0 ii. ^<0V-7s-C-reeGNDrSjf 

fi-^s 9 ^jftt-r^o cin^b b^>v>^5'oftijffl]y 
- b(i. f^r3i$ijtJi)>[t-^s 5 ^s«f 'i>o m^it\ 1 0 0 

/50W/LJt^^-r^ b V > v:^^ 4 8 50/3 
(DW/Lit^m-th b ^ > vX^ 5 0 il^^^iSiR^^t^- 

[0 0 2 6 ] ©JfflJfl-^NCDEii. 2oc0tgMfi^'^M0 
20 SM b ^ > vXi^ 5 4 :5:i^'5 6:^^^b?F^ffi$^n^jg:mi±^ 
>/<-^ 5 2iZX-oX^^^nho P^^^->'l- b^>v 
X^5 4fi. ^(DV-y.xmitLVCC^^m'tho Nf- 
•v:t^;1- b > ^ 5 6 (i. ^OV-XT'^fiGND?: 

^^x. jf-^NCDE=&Wlft-r-i>o b ^ > 

i-ho M^it\ 2 5 0/5coW/Lib^*-r^ b^>v 
X^5 4i:. 1 0 0/3 OW/Lit^^l-'i) b ^ > v::^ 
9 tf}miR^ixh^t{z^^ho 

30 [0 0 2 7] sut^^t-i-s 1 oii. mi ufss^^nrv^^ 
i,<Dtmmz. ma^mm^s sizx^x^^^irho 

lag&SSIi. 2 OOMO SMP^^^-v'l^^W- b ^ > V 
7s9 6 0RXf6 2t. 2 OCOMO SfflN^^;f-;^>^^'7- 
b^>v;^5' 6 4S.LK6 6 t^-^tso Am.S.^zmk.hZ 
t^^X^h hy>i^'7.9^miR^nhZt{zrj:;^^ mk. 
If. 5 0/1 8^0W/LJ:Lt^f ^ b^>v>^^ 6 0 
1 0 0/1 S^OW/LJrb^^-t-?) b^ >vX^ 6 2 
6 X 1 <7)^^^;^^^;ti-^ VDMO SM b ^ > V 
6 4Jl^/6 6 tf)miR^iXhZt{Zfj:ho 
40 [0 0 2 8] Vy>i^7.9^0^Xf^2\t^^ixhy- 
X(-^»/^Tmi4VPP^§fI-r^a YyyV7.9^A:BL 
LH'6 6ii. ^nib V-7^tri^v^TmfiGND=&$ii-r 
-^o b ^ >v:^^^ 6 0 CO KL'-f >ii. b^>v;^^6 2 
(DUnY- Yt Vy>V7.9 6 4 <75 K > t (Cg^^ 
b^>v7.^ 6 2(0 >ii. b^>v;^^6 

OOfJffliy- b i: b y>V7.9 6 6<7) KV^ > t (l^St 
$^x^o b T >v;^^ 6 2St>'6 60 KU-f $IJffll 
fi-^S 1 0 ^tltt-r;S)o b^>v;^^6 6ii. ^<7)$IJtS 
biCisi/^Tl^SWJfflim-^S 7 ^^fi-t^o b 

50 ^>v;^^^6 4ii. ^cofirt^y-b-caijiflim-f-ss^S: 
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9 • < ' • 

S 7 = GNDcor^^i:. b -7 >vX5' 6 6ti:t Vi-^: 
h ^ > v;^ 6 4 li^ >il^-?)o fi^oT. h^>v 

X 5^ 6 2 > 11^ 0 . Vvy v>^. 5^ 6 0 li^^tc^ 
fiEoT. S10=VPP^4^^o S7=VCCc7)r^^ 

(1. b ^ > v;^ ^ 6 6 ii^ (9 . b^>v:^^6 4 

> v:;^^ 6 2 (i:t7(I^-i>o tSoT. S10 = 
[ 0 0 2 9] a:i:tl[i]S&3 0 (i. W^^i^fzh-tl^ 

2 . 7 6. 7 8 S.f^"8 2 ^r^/v-ei^I^^ C^xtb-O^^- 

[ 0 0 3 0 ] ^ 7 0(i. A:tit LTA:^«-^I 

N 2 t-Ci5 »9 . if-^I N 2 <7)KteU ioTf^^^m 

-f-s 1 ^^oai^i^ib^v^TH^-r^o z.(om^s i (i. 

h 8 OOlS 1 OXtli:^ 7 2(OX-t}h^th 

^.^Who ^<7)^ 7 2 i±. ffe^3lM-^S 2 

m-^S 3 ii. f^^S^i-^S 4 ^om:bt::ib^v^T|& 
±i->2>^ >/^'-^ 7 8 0A:t)Mttt$^x^o fi^s 4 
(±. h 7 4t7:)^2 0A^}-^tStt^n^o h 7 4 
ti. ^ >^<-^ 4 6S^'5 2 tCfttt^n^f^^Bim^S 5 

h 8 00^2 coA^jMftt^n^o >f> 
8 2 OAlJMttt^^x^f^SM-f-S 6 ^^(Ottit) 
Ui3v^r|§^i-^o 8 2 li. mfi^E!)[il8&5 

8MStt^^X'i)f&3lM-^S 7 ^^oai:^Uib^v^-Cf&^-r 

[0 0 3 1 ] V-Y 7 4RV^ yy^-^ 7 eRXfl SiZ 

Xtjm^l N 2 OiE^^*;^x^®^^i-^^ t ^rpTHg^i- 
^o h 8 OO-r 7 2 =£r*lz%i-<i>^<:oa.3t 
At)M■^IN2<oftv^•;^x?:ili^i-^-i:^p^Hg 
(it-5)o 

[0 0 3 2] [pIS& 3 0 Otftf'Pli. lfeSIA:^^^H-^ I N 2 . 

m-?- s 1 . s 5 . fi-^ s 2 . fi-^ s 4 . s 3 . 

m-?-S6. iM^S7. m^SS. M^NCDE. >fi-^S 

[0 0 3 3] ^m^. S1=S5 = S3 = S7 = VC 
C. PCDE = 0UT2=VPPSLKIN2 = S 2 = S 
4 = S6 = S8=NCDE = S9 = S10 = GND^iS 



(6) ^m^l 1 - 1 4 3 4 2 7 

JO 

^t^o m^^i^.x.ivit\ ^^h^>v;=^^ 3 8ti:t>-e 
-i-OUT 2 meVP PU*S6^](ZI^L< ^ 

ho 

[0 0 3 4 ] simh^>v;^^4 0 ^^^L'c©J^amt/3 

4<7)K!:m?rSiJtfl)-r'^:: t75?fiFfil$^X'5>i:iS^-t^o 

A:tl^t-^I N2lilS4^^,lz|SS#tt'bn>i>o fiEo 
I N2 =VCC^;t;|)o fi&oT. If-^S 1 ii. {£'1:1^ 

[0 0 3 5] ^ >y<-^ 7 6SLK7 8 li. If-f- 1 N 2 

7 8(cf^5i^^x4^v^iii9. m^s sit^vtmizmw^ix 

tjtr-Y 7 4<Dm2<D:kt}t<Dr^f^z^m^ixfz^ 

W^WL'fhY'7yV7.9<n±^^t^m.'^^ixnho ^^^^ 
v^li. tfz. 7 ^B.'(f7 ^<DmKi^W.m.^ 

ixn^o m^S 9SLKNCDEtc^tLTm^I N 2 OIE 
^yv<7)ilE(i. h ^ > ^ 4 2 4 4 t . 
v;^ ^38 S:0^'4 0 t Ofl]S#e**illt ^ ^^fgt' 
-t^o b^>v>^>^ 4 2 7:i^^i§-tS 7 (- J:oTSiJifi)?^X7^c 

30 yV7.9 4 OS^'4 4 CO ^ - > :t > ^^^315£ ^ o 

[0 0 3 6] 5 0^v^Tlflfe^n/::5:-^T^^^»9 

cnii. M-^s 1 0 om^avp p^<7)^^^^i:. 

>vX^ 4 2 ^^-y^^y-^ho -^^(ifi-^S 9 56^5:*^,^. 
t:$^x>2) 1Sf5:P C DE;i>^ b v 

^v;^^' 3 8<?:>^*- bcou^;u-r% $i14S()^ti i oT 

^it^n^o fi^oT. b ^ ^v;^^ 4 25.^/4 4<7)fW]S# 
40 {r^m^^M^'^hiXho 

{0Q3 7\ \t^sbm^imr^m^^^htb. vy 
yV7.9b07kif^^i)^. 9-ytyL. Y^y^jy.^ 

4 8S:l/5 4 75?5'-/^>-r-S)o b^>vX^50t;J: 
oT;l:?^^>2>#Ml4ftWii b'7>v:^i^ 5 4 tcJioTDjt^ 
*) <>^h$^ <. «-§-S 9omiiii> m-i-NCDE 

^ 3 8 0^my- bli. £ii:tl3 4 J: »9 <>.ftSii::fe^^ 
^1. b7>v;^^ 3 875^«(iai:d3 40JScm4^t-^-7?: 
i^it-t^^ t ?:«iE-r'S)o b^>v;^^4 8St>*5 4 
50 ^WX^. ^yf^-^ 4^TiXf^2(Dm,-h^n.(r>'h^ 
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n . ' . 

-jS Vyy'J:^^ A 0 i)^:^ y-f^ t . m^o u t 2 

[0 0 3 8] gcV^T. ffi:;^} 3 4 <7)^^^StJtfli-^C iiT^^^ 
ii. fg::KiH(Cf5:g#lt'bn^o fiEoT. IN2 = GND 

^n^o ISoT. h V >vX^ 4 8RL^'5 4;ii^^^->:t 

Kn y y'-fh i: ^ h ^ > v:^ 5 0St>^'5 6 (Oi^^ ^ 
t* J: oT. h V > v-^ ^4 0 > v;^ 4 4 4: - 
> :t 7 -t ^ #1 1 i?' - > ^ ^ -i) o 
[0 0 4 0] S 5 0 (i. M"^ S 6 (OtL^ 

IE^^V^;^;e)M 7 65.1/7 8 T:^ii5£^^i. ^ 

T% >/^'- ^72 ^XfY- h 7 4 tril® ^ 

[ 0 0 4 1 ] M-^ s 6 <DmfM.^<omwt. m^-s 1<0 
%±i)^^^^]l^o Vt-ox. Yyyvy.^ e^^i)^^-y 

T> h^>v>^.^ 4 2 7!)^^->^>^n^o -f-^XT&^^^tV 
1->&7t:*:)lc. h ^ > 5^ 3 8 <DV- Y(Om.\'iLi)m 
SPi-^o b^>v;^i5^4 2:?3:LK4 4cott^co[W15# 

fE2g=^iilt^7t:i6(:. i,%hA.Yyyi^^y^^ A Ai)^^y 
<h^^o ^(nfz^. >/<-^ 8 25.C/6 8 7^^ 
vy;^^ 5 Olc<i:orWA>E)<2rao*W(^fi£^:fe^ 

tSoT. h'7>v;^5' 3 8^^^->:t>L. «-§*0 
UT 2 omfi^ii^iiSn-t-^o Yyy'yT^^AO 
h^>v;^^ 3 8®.LK4 0Ol^Is]P#eiS^^ 

[0 0 4 2] f^oT. tr 

[ 0 0 4 3 ] 3lSI$n>2><t ffi:b3 4 (7)JSr^:6^$lJifl] 

^ix^tiihif. JScmb^>v^^ 4 0 7&^'^->:^>-t^ 
IfrU. 5E^h^>v>^^3 8^^':t-7ic:fc^i:ol'::. ESS 
7)^SS^b$n^o ^07^ca^)ii. ffi-^OUT2<7D||fiKn 



(7) 1 1 - 1 4 3 4 2 7 

12 

^^)VYy y V y. ^ xh^fz^iz, Vyy'Jy-^ 2 si±. 

YyyVX^ 4 0^^'ai:d3 4 J: 19 i¥<> 

m b ^ > ^ 3 8 0$IJtfl)y- b ^WiW.'f^ i ^ t^fiJ'tfli 

[0 0 4 4] 'A^-thZ-ttLX^ Cgdlih-7>vX 

^(Dy-T.-Yi^^y^'^^^'y^yy^xh^i. Cgiir 

<7>^^g^^^^°v5' >XT^b*9. C s liai:^J 3 4 
n7t:^^/^•v^ >X:^?^-C$)I9^ C (3 4) it^tiZA 
(D^m^^/^-y ^ y TsX^^l . V t liN-^^:?^;!- b ^ > 

[0 0 4 5] tH^J05tm?^^'biE5cm^0^1f t^io^v^T. b 
20 ^ > v:^;^' 5 4 a?/4 8 J:oTaa:t/^:ix/^mijE^^ b 
yyi/y.^ 4 OS^/4 4c7)y- b - KV^ >^-v/^'>'^ 
>>^^^mi-^c m-f-OUT 2comf40^ftd V/d t 
;^^'^^v^tj^\ z.ixhWm.^^±^ <X^ho :iixhWM. 
(i, b^>v>^i5^4 OS^/4 4coy- b-v-:^miJM 
=^M::i'^^^o b^>v>;^ 4 8<0:t>^:^ciW)tRo n^: 
M^^-t^- t l^i:or. iS-^-'- b- V-y^me^TJiH ^ 

mb^>v;^^^ 3 8oy- biie<7)5:-t,T^^^'9(i. 

30 [0046] Cg (38) =Cgd (38) +Csd 

(42) +Csub (44) IXXfC (34) = C s + C 
sd (38) +Csub (4 0) 
[ 0 0 4 7] ^[Z^ Vgs (44) =VCC-Ron 
(48) XCgd (44) XdV/dt (PCDE) R 
C^'Vgs (40) =VCC-Ron (54) xCgd 
(4 0) X d V/d t (OUT 2) 
[ 0 0 4 8 ] ai:^) 3 4 (7)SiCl|:^^ib5£m-^<0^lTl^r?a L 

[0049] Ron (50) XCgd (44) XdV/ 
40 dt (PCDE)<Vt (44) TklfR on (5 6) X 
Cgd (40) XdV/dt (0UT2) <Vt (4 
0) 

[0 0 5 0] tti:^3 4 OKmt^J:or?>o < 

*9iI^^X7^cm:tJli]S&3 0c7)ffe^Sll]K?riitt^/c*:>lc. b 
^ 4 0OV-;^ii. Coai:tl3 4 tcii-pTJifit 

^ n T^^ftS^iTt $r T if -5) Tt: ^6 T n ^' ^ > K H^SS 
$nTi^*9^ ^a:^05r*^> Y\t^tim^(Om(0^^un\Zi^ 
\^xm^^hfihZt\zr^ho 

[ 0 0 5 1 ] ai^3(il8&3 Olli5V^T. b7>vX^3 8 
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(8) 



^m^l 1-14 3 4 2 7 



J3 



14 



^44 S.(/4 0 OSlJt^TlfM ^46 2 T^^^ 

^ o I^J X If ^it:^vtXii»f^i^K<7)^<l: II i: o T c n 

-^4 6Sc;^'5 2 0lM:^l-ttLT|fli:#tt^^^o tix 
xmt^ivh{\s sunk) XniZ, 4 > 4 6 RXf b 

^Ogr>^trL<t^ t-r-^^i^T^-efei^. 



[HI] '<}tmM^\zi:b^iimnx^ho 

[02] J:^ai:^)[il5&T-*>-i)c 




tasst 

1 . 3 0. 3 6 m:^0ff& 

2.3 2 $lJ?»AtJ 
4.34 ffiti 

1 0 N^•V^■';^HVMOSS^^>v^^^ Wi'^Y^ 
> 

14.58 mfi^Sj[i]8& 

16. 18. 42. 48. 54. 60. 62 P^^^T- 

2 0. 2 2 . 4 4. 5 0. 5 6 -V ^T^UM O S 
7 - b ^ > v;:^ 9 

2 4 ^ 

38 P^i':t-;^VDMOSSb^>v;^^'^ 5^C^b^ 

4 0. 6 4. 6 6 N^^ VDMO SS! b ^ > v:^ 
^. Sfcmb ^ >V7.9 

5 2 . 7 0 . 7 2 . 7 6 . 7 8. 8 2 
7 4 . 8 0 NANDi2^^3Sr- b 
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12 



]N1 



VPP 



20 



i:^ ^ '22 



24 



or 
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(9) 



4?p^¥l 1 - 1 4 3 4 2 7 




II1131 



FIG. 3a 

FIG. 3b 
FIG. 3c 
FIG. 3d 
FIG. 3e 
FIG. 3f 
FIG. 3q 
FIG. 3h 
FIG. 31 
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FIG. 3i NCDE. 

FIG. 3k S9_ 
FIG. 31 sio_ 

FIG. 3m pcde' 



FIG. 3n OUT2 
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